Abstract This paper studies if a situation of formal care unmet needs is a strong motivation for the onset of caregiving behavior, and if becoming caregiving is a compelling argument for leaving current job (in the presence/absence of formal care unmet needs). We use data from the Eurobarometer 67.3 for 18 European countries and estimate a three simultaneous equations model taking into account the potential endogeneity of labor participation and formal care unmet needs and assuming non-zero correlation among the error terms of the three equations. Results show that individuals who anticipate that becoming caregiver can suppose an obstacle for continuing working feel more refractory and are more prone to avoid caregiving responsibilities. Knowing someone with an unmet needs problem increases the probability of becoming caregiver by +19.23 pp (with a maximum of +39.39 pp for difficult access unmet needs) and raises the probability of leaving employment by 5.77 pp. Having to possibility of receiving economic benefits for caregivers encourage more labor market exit as compared to payment of social security contributions during care leaves.
Introduction
Recent decades have witnessed the emergence of two major branches of long-term care research: (1) the relationship between formal and informal care, and (2) the opportunity cost of caregiving. Regarding the first issue, the interplay between formal and informal care has received considerable attention in the literature. Some authors have found significant evidence of substitution between formal care (i.e., home care and residential homes) and informal care (Van Houtven and Norton 2004; Charles and Sevak 2005; Stabile et al. 2006; Viitanen 2007) , whereas others have observed significant patterns of complementarity between formal and informal care for specific groups of care receivers or the specific characteristics of caregiving tasks (Bonsang 2009; Mentzakis et al. 2009; Jiménez-Martín and Vilaplana 2012) .
With respect to the second area of research, the empirical literature has reported that it is difficult to reconcile the competing demands of paid work and informal caregiving. Informal caregivers are more prone to switch from full-time to part-time work (Wakabayashi and Donato 2005; Berecki-Gisolf et al. 2008) , change work schedules (Dautzenberg et al. 2000) , miss days of work (Covinsky et al. 1994; Gray and Zmijewski 2008) , turn down promotions (Gillen and Chung 2005) , take more temporary unpaid leaves (Dautzenberg et al. 2000) , and even quit or retire early from their jobs when care responsibilities become unmanageable (Evandrou and Glaser 2003; Henz 2004; Lai and Leonenko 2007) . The implementation of work-life balance practices (flexibility in terms of place and time of work, job sharing) recognizes the problems suffered by working caregivers. However, many employees consider they cannot use these options without compromising their careers .
The purpose of this paper is to merge both branches of the literature according to the perspective that the decision to provide informal care depends on the costs for the potential caregiver and the value the potential caregiver places on the care receiver's well-being. We posit that the relationship between formal and informal care is mediated by the existence of a gap between patient's needs and the formal care received.
The emergence of unmet needs (in formal care) is associated with several adverse consequences (higher risk of falls, injuries, discomfort, and other problems) that may increase the severity of pre-existing pathologies (Allen and Mor 1997; Desai et al. 2001; Lima and Allen 2001) .
Unmet needs in formal care not only decrease dependent's well-being, but also increase health expenditure. Several studies have reported a positive relationship between unmet needs in formal care and greater use of emergency departments, more frequent visits to the physician, longer hospital stays, and higher risk of institutionalization (Allen and Mor 1997; Komisar et al. 2005; Long et al. 2005) .
Although unmet needs in formal care would normally be considered a patient-specific variable, in this paper we contend that the perception of an unmet need could "kindle the spark" of caregiving behavior.
To underscore previous evidence regarding caregiving and labor market participation, here we introduce unmet needs in formal care into the relationship between labor supply and informal caregiving. Our departure point is to assume that the relationship between labor market participation and informal caregiving may not be two-sided, but that there is a third element that should be considered, namely, unmet needs in formal care.
At present, policies for supporting caregivers or enabling part-time contracts in order to reconcile care responsibilities and work are not evenly distributed (see Table 1 ). Additionally, the coverage of public social services provided for dependent people is not uniform across countries (see Table 2 ). Accordingly, Jenson and Jacobzone 2000 have stressed that caregivers who feel unsupported (by public policies, social services…) may experience greater feelings 
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Spain (*) in the new Spanish Dependency System which was introduced on January 1st, 2007 there exists the possibility of receiving a caregivers' benefit. However, given that the survey was conducted between May and June 2007 we consider this was not long enough to consider these changes of burden and resentment and, by contrast, the provision of formal care may enable informal caregivers to empathize with the person in need of help (Caron and Bowers 2003) . From a policymaker's perspective, it is important to keep caregivers in employment, while at the same time minimizing the amount of public expenditure needed to do so. The introduction of the unmet needs variable allows us to answer the following questions: (1) Is the probability of being a caregiver affected by the observation of an unmet needs situation? (2) Is the decision to stop working influenced by the perception of an unmet needs problem involving a person needing long-term care? (3) Does "being a caregiver" constitute a compelling argument for leaving a job? (4) How do a caregiver's benefits affect the probability of being a caregiver?
We use data from the Eurobarometer 67.3 for 18 European countries and estimate a three simultaneous equations model system (caregiving, stopped working, and unmet needs) taking into account the potential endogeneity of labor participation and unmet needs in the caregiving equation, and the potential endogeneity of unmet needs in the stopped working equation.
The paper's main results show that (1) in comparison with the estimations from a simple probit, the trivariate probit model reveals that knowing someone with an unmet needs problem increases the probability of being a caregiver by 19.23 pp (with a maximum of 39.39 pp in the case of unmet needs due to a difficulty in accessing formal care); (2) observing a situation of unmet needs in formal care raises the probability of leaving employment by 5.77 pp; (3) having stopped working decreases the probability of being a caregiver by 12.22 pp in the threeequation model, as compared to an increase of 8.72 pp in a simple probit model, and (4) the existence of economic benefits for caregivers encourages more labor market exit as compared to the payment of social security contributions during care leaves. This last finding coincides with Skira (2011) for the United States, and reveals that labor and long-term policies should work together to determine how to achieve comparable welfare gains at a minimum cost.
The structure of the rest of the paper is as follows. "Literature review" section reviews the literature. "Data" section develops the econometric model. "Econometric model" section presents the data and the descriptive statistics. "Results" section presents the results and, finally, "Conclusin" section concludes.
Literature review
The interplay between caregiving behavior and labor market participation has received increasing attention in economics literature (see Lilly et al. 2007 , for a review of this issue). Some of the first studies (Ettner 1995; Stern 1995) stress that, due to potential endogeneity, it is difficult to establish a causal relationship between caregiving and labor market participation. On the other hand, Ettner (1995) and Norton (2000) argue that it is impossible to analyze the decision to be a caregiver if the samples used include only actual caregivers. This is not the case here because our sample, derived from the Eurobarometer 67.3, contains both groups of individuals, caregivers and non-caregivers.
Regarding previous evidence, Ettner (1995) and Dwyer and Coward (1991) explore data for the US, observing a stronger negative correlation between working and caregiving. Using data from the British Household Panel Survey, Heitmueller and Michaud (2006) estimate a multivariate dynamic panel data model (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) that accounts for unobserved heterogeneity, state-dependence and feedback effects. They find that employment rates for informal caregivers decrease by 6 %, although this effect is significant only for co-resident caregivers (who represent one third of the total caregiving population).
The availability of the European Community Household Panel (ECHP) has increased the research conducted on this topic, whether for a single country or for a pool of countries. Using a difference-in-difference approach and the first three waves of the ECHP, Spiess and Schneider (2002) study the interplay between caregiving and working-hour adjustments, for middle-aged women living in 12 European countries. For northern countries, they observe that both the transition from non-caregiving to caregiving and the increase in caregiving responsibilities have a negative effect over working hours. However, there is no reverse effect; that is, a reduction in caregiving hours does not imply an increase in working hours. Viitanen (2005) uses the eight waves of the ECHP (13 countries) for a sample of women aged 20-59 to undertake static and dynamic panel data estimations, taking into consideration state dependence and attrition. Viitanen finds evidence in favor of the hypothesis that caregiving reduces labor participation among middle-age women in most countries. Casado et al. (2011) use only the female Spanish subsample of the ECHP (eight waves) and estimate an ordered probit for modeling the situations of not working, and having a part-time or full-time job. Their results show that the negative effects of caregiving on employment are more intense in the case of co-resident caregivers, and when the provision of caregiving lasts more than one year.
More recently, the Survey of Health, Ageing and Retirement in Europe (SHARE) has provided more updated information for studying the conflict between caregiving and employment. Crespo (2006) estimates a bivariate probit model for the decisions of caregiving and working in a sample of middle-aged women. She concludes that the probability of labor market participation decreases for intense caregivers (those providing care on a daily or weekly basis). Moreover, this effect is more intense when the potential endogeneity of informal caregiving is taken into account, with the decrease in the probability of labor participation being 30-40 % for northern countries and 30 % for southern countries. Bolin et al. (2008a) examine the link between the number of caregiving hours and several labor market indicators (probability of employment, number of working hours, and wages). They find that informal care reduces the probability of being employed, as well as the number of working hours, although it is not significant in the wage equation. This negative effect over occupational attainment is stronger in northern countries than in southern ones.
Most papers that have analyzed European countries (Spiess and Schneider 2002; Viitanen 2005; Bolin et al. 2008a ) have focused on the relationship between starting (and increasing) informal caregiving and changes in the number of working hours. On that front, the main concern was to assess the prevalence between the substitution and income/respite effects (Carmichael and Charles 1998) . The substitution effect implies that the time needed for caregiving reduces labor market participation (full withdrawal or reduction in hours worked). The income effect induces caregivers to increase labor participation to deal with the costs associated to caregiving. Finally, the respite effect considers that going to work allows taking a break, and alleviates caregiver's mental pressure. The sum of the three effects determines the final impact of caregiving over labor supply.
We take a backward step here and follow an alternative strategy. The focus of our model is not the relationship between caregiving and working hours, but the analysis of the interrelationship between being a caregiver and quitting one's job, conditional upon the emergence of unmet needs.
The result of this interaction is conditioned by three different effects. First, a dispositional effect referring to the intrinsic propensity of being a caregiver (i.e., sense of duty, social norms, altruistic motivations, religious beliefs). Second, an unmet needs effect that refers to the influence of unmet needs in formal care over a potential caregiver's behavior (i.e., importance attributed to the fulfillment of a patient's needs). Third, a hazard effect according to which a caregiver anticipates the consequences of caregiving over his/her labor situation (i.e., employer's grade of acceptance of caregiving status). If the first two effects prevail over the last one, then the individual (potential caregiver) will decide to be a de facto caregiver. However, if the potential caregiver anticipates a role conflict between caregiving demands and their current job, he/she may decide to relinquish this responsibility. In conclusion, the aim of the paper is to test whether unmet needs in formal care constitute a sound reason for being a caregiver and/or leaving one's current job.
Data
This paper uses information from Eurobarometer EB 67.3 "Health and long term-care in Europe" published by the European Commission in 2007. The advantage of the Eurobarometer is that it gathers information on 28,660 individuals aged between 15 and 100, living in 29 European countries (EU-27 and two candidate countries, Turkey and Croatia).
As the paper's aim is to unravel the relationship between informal caregiving, stopping working and unmet needs in formal care, we proceed to select the sample in the following steps. First, we have used the OECD Questionnaire on Long-Term Care Workforce and Financing because it collects information from a sample of 18 European countries (nonEuropean countries are beyond the scope of this paper) regarding paid/unpaid leave and other work arrangements, as well as financial support for caregivers (see Table 2 for a description of labor market variables).
We have discarded information for eleven countries (in the Eurobarometer) for which the OECD Questionnaire has not recoded the variables of interest. The remaining countries are Austria, Belgium, the Czech Republic, Denmark, Finland, France, Germany, Hungary, Ireland, Italy, Luxembourg, the Netherlands, Poland, Slovakia, Slovenia, Spain, Sweden and the United Kingdom (N = 18, 619).
Second, we have discarded individuals aged under 25 (N = 2, 217, 61.25 % were studying) 1 or over 64 (N = 4.108, 88.36 % were retired). Third, the Eurobarometer provides information on the relationship with economic activity at two different moments in time, referred to as "current occupation" and "last occupation". "Current occupation" refers to the situation at the time of the survey. Those who answer retired, unemployed, houseworking or studying are asked to specify their last relationship with economic activity. We are unaware of the moment of the change in economic activity, but we do know whether respondents were working at a previous moment ("last occupation"). 2 We have discarded those people whose current and previous status was "not working" (N = 467). We have therefore used the variables "current occupation" and "last occupation" to select two groups of individuals: (1) those whose current occupation is employed (N = 8, 329) and (2) those who are not currently working, but whose previous status was employed or self-employed (N = 3, 498). The final sample has 11,827 observations. Eurostat. Health Statistics Number of long-term care beds/psychiatric beds/nurses/physiotherapists: average for all regions except for those marked with (*). For these countries, the only available data were in national terms
Definition of key variables
We first define our three dependent variables. The variable "informal caregiver" takes the value 1 if the respondent has helped someone (partner, parents, children, siblings, friend, acquaintance, colleague, or neighbor) in need of long-term care in any of the following tasks: cooking and preparing meals, shopping, cleaning and household maintenance, taking care of finances, and helping with feeding, mobility, dressing, using the toilet, and bathing or showering.
The variable "stopped working" takes the value 1 if the respondent (who has been previously working) is currently retired, unemployed, studying or devoted to housework, and 0 otherwise. This decision may or may not be discretionary, and can be prompted by multiple reasons other than engagement in caregiving behavior, such as early retirement, lay-off, end of contract, or firm closure. In those circumstances, the new status of the individual is retired, unemployed (if looking for another job), studying (if the decision has been taken to return to education) or houseworking. Due to the absence of more precise information regarding transitions in labor status, our variable "stopped working" can be considered an instrument of the "true & not-observed variable". Therefore, the transition out of employment could have happened before or after the onset of the caregiving activity. Nevertheless, it is worth determining the result of the confluence of both events.
The variable "(formal care) unmet needs" takes the value 1 in three situations: (i) if the respondent considers that, given the experience of an acquaintance in need of long-term care, the quality of care services for dependent people is fairly bad or very bad; (ii) if the respondent considers that, given the experience of an acquaintance in need of long-term care, the access to care services for dependent people is fairly difficult or very difficult, and (iii) if the respondent considers that, given the experience of an acquaintance in need of long-term care, care services for dependent people are not very affordable or not at all affordable. We also define three binary variables for each one of the subcategories of unmet needs, naming them "unmet_needs_quality", "unmet_needs_access" and "unmet_needs_cost". Our simultaneous equation model will be estimated using the four specifications of the unmet needs variable.
Explanatory variables
The explanatory variables have been selected according to previous research. Factors influencing employment consequences have been classified by Keating et al. (2011) into four dimensions: (1) caregiver characteristics, (2) care receiver characteristics, (3) characteristics of the caregiver-care receiver dyad, and (4) caregiving context.
Given the information available in the survey, we consider the age, gender, marital status and professional situation of the caregiver to be representative of the first dimension; the kinship between caregiver and care receiver for the second one; the distance between caregiver and care receiver and the size of the municipality for the third one, and in the last one, the number of personal and instrumental daily living activities (DLA) for which the caregiver provides help.
Additionally, we have introduced "being immigrant" or "parents were born in another country" because older migrants may have restricted access to long-term care services in the host country or because poor language performance may hinder the access to social services (Warnes et al. 2004; ERA-AGE 2007) . Table 10 in the Appendix provides a definition of all the variables used in the model.
In comparison with other papers (Viitanen 2005 ) that have analyzed the impact of informal care over labor participation for a group of European countries, we incorporate the specific variables of labor market flexibility and the provision of public long-term care resources. In the former case, we have used the OECD Questionnaire on Long-Term Care Workforce and Financing, as well as the regional unemployment rate (Eurostat. Labour Statistics), whereas for the latter we have resorted to Health Statistics, also provided by Eurostat (Tables 1 and 2 in the online Appendix summarize the indicators used by country).
Additionally, as we perform a multi-country study, it is worth mentioning that many authors distinguish between different care cultures across European countries (Alber and Köhler 2005; Mette 2006; Pommer et al. 2007 ). For the purpose of this paper, we use the classification made by Lamura et al. (2008) . The advantage of this classification is that our sample of 18 countries provides a representation of all Standard, Nordic and Transition countries, and two family-based countries (Spain and Ireland), but no Baltic country. Additionally, we have information from Luxembourg that will be used as the omitted category in our estimations (see Table 10 for detailed information).
Limitations of the dataset
Before proceeding, we should mention several limitations in the availability of explanatory variables. First of all, we do not know the number of caregiving hours. This is an important limitation because some authors have reported a threshold effect, whereby working life is not impaired until caregiving responsibilities exceed this threshold (Carmichael and Charles 2003; Lilly et al. 2010) . Nevertheless, there is no unanimous definition of this threshold. Van den Berg and Spauwen (2006) have argued that it is difficult for one figure (caregiving hours) to encapsulate relevant information concerning the quality of the care provided, the degree of commitment or the intensity of the tasks performed. Some authors have used the number of caregiving hours (Heitmueller 2007; Berecki-Gisolf et al. 2008; Bolin et al. 2008a ), the number of caregiving years (Van Houtven et al. 2010) , the provision of help with personal care (Johnson and Lo Sasso 2004) , or co-residence with the caregiver (Heitmueller and Michaud 2006) as an approximation of the level of intensity.
Secondly, we are also unaware of the number of caregiving years, and so we cannot capture the dynamic properties of caregiving. For example, Heitmueller 2005 suggests that caregivers' stress is high at the onset of the caregiving spell, but due to a "habituation effect" it decreases rapidly as the caregiver assumes their new role.
In third place, we have not included the variable "having any children" to avoid another potential endogeneity problem. For example, Kröger (2003) found that caregivers in southern European countries tended to sacrifice time with their children due to caregiving responsibilities toward elder relatives, whereas families living in Finland used parenthood as a reason for not being the principle caregiver.
Descriptive statistics Figure 1 shows the subdivisions of the sample according to the dependent variables. We note the following features: approximately 27 % (3,210) of respondents have reported being informal caregivers. Second, the fraction that stopped working is 36.23 % among caregivers and 27.10 % among non-caregivers. Third, 67 % of caregivers (working or not) have detected a problem of unmet needs. This percentage is slightly higher than for non-caregivers (59.70 % for the group who stopped working, and 42.23 % for the group who did not). stopped working is 36.2% among caregivers and 27 % among non-caregivers. In both cases, the highest percentages correspond to Transition countries (55.5 % of Polish caregivers have stopped working). Around 60 % of respondents have reported being aware of a situation of unmet needs in formal care. The sum of the different categories of unmet needs is higher than the average for the general variable of unmet needs because some caregivers reported more than one such case. Unmet needs due to excessive cost are the most common (45.1 %), followed by situations of difficult access (41.2 %) and unsatisfactory quality (30 %). Transition countries record the highest values for all types of unmet needs (i.e., 72.4 % of situations of difficult access for the Czech Republic and 74.7 % of total unmet needs in Slovakia). [More detailed information on explanatory variables by country, gender, and being engaged or not in caregiving behavior is provided in the online Appendix].
Econometric model
The aim of this section is to develop a model that captures the interactions between the decision to become an informal caregiver, the decision to leave a job, and the effect of knowing someone who experiences an unmet needs problem. Some authors have tested the so-called "caregiving crunch" hypothesis, according to which employment has a negative impact on the probability and intensity of caregiving (Gerstel and Gallagher (1994) and Starrels et al. (1995) for the US). They considered caregiving to be an exogenous variable, but the caregiving-working relationship is a sensitive issue, and it is important to consider the potential endogeneity problem, since caregivers may be self-selected from a group of individuals with poor employment prospects (Lilly et al. 2007 ). Several procedures have been followed to investigate this problem. Carmichael et al. (2010) analyzed the characteristics of people who later become caregivers and concluded that employment status had a negative impact on the willingness to supply informal care; Carmichael et al. (2008) studied the employment spells of caregivers before and after the onset of the caregiving period, and related it to caregiving hours. Fevang et al. (2008) concentrated on labor market outcomes in the years before and after the death of the care receiver. However, as we do, most authors have followed an instrumental variables approach to deal with this problem (Heitmueller 2007; Bolin et al. 2008a ). In our case, and in addition to the potential endogeneity of the employment decision, we extend the scope of the model by introducing unmet needs in formal care, and consequently we use instrumental variables for both events.
Based on the literature reviewed earlier, it is evident that the decision of being informal caregiver is a vexing question. On first place, the negative consequences of caregiving over working life are not ignored by workers (potential caregivers). Informal caregivers may be less attractive for employers, and could suffer discrimination in terms of wages or promotion because they require more flexibility (Carmichael and Charles 1998; Heitmueller 2007) . In this scenario, informal caregiving could be perceived as a situation of skills depreciation or loss of opportunities for career advancement, which could deteriorate caregiving engagement. In second place, care for dependent relatives is unpredictable in terms of duration and intensity (as opposed to children care, which is more time-consuming at younger age), and informal caregivers are more prone to suffer psychological distress and health deterioration (Amirkhanyan and Douglas 2006; Coe and Van Houtven 2009) .
Regarding the types of support received by caregivers, some papers have tested the substitution model, according to which the provision of formal care produces a decrease in the number of informal caregiving hours (Van Houtven and Norton 2004; Bolin et al. 2008b) . From the opposite point of view, a decrease in the provision of formal care would produce an increase in the number of informal caregiving hours. However, we cannot test this implication because we ignore the number of caregiving hours. However the combination of the variables "formal care unmet needs" and "informal caregiver" allow us to test if there is a positive association between both of them. Although it is not possible to infer which would have been individual's response in the absence of "formal care unmet needs", a positive linkage between "informal care" and "formal care unmet needs" reveals some sort of substitution effect between both types of care.
Accordingly to this structure we have built a three simultaneous equation model. The equation for "unmet needs" (U N * ) is modeled as a reduced-form equation and indicates if the respondent is aware of a situation of formal care unmet needs.
The equation for "stopped working" (SW * ) is a structural equation with "unmet needs" as an explanatory variable. The relationship between both variables is not immediate given that 62.43 % of respondents who have stopped working, have also been witness of an unmet needs problem, and by the contrary, 48.49 % of those who have not stopped working, have reported being aware of an unmet needs problem (see data from Fig. 1) .
The "informal care" equation (I C * ) is another structural equation, in which "stopped working" and "unmet needs" are included as explanatory variables. The variable "formal care unmet needs" is introduced in caregiving and stopped working equations because it can influence both variables with opposite signs: 16.17 % of non-caregivers have stopped working and are aware of an unmet needs problem as opposed to 24.61 % of caregivers who have not stopped working and report a formal care unmet needs problem (see Fig. 1 ).
In this case, the size of the informal network, the nature of the caregiving tasks and caregiver's motivation could play an important role. Regarding the first factor, if the person in need of long-term care is respondent's parent and parent's health is considered a common good, the respondent can behave strategically whether to share caregiving responsibilities with other siblings, whether to avoid them if he decides to free ride (See Rainer and Siedler (2009) and Callegaro and Pasini (2007) for an analysis of interactions among siblings). Therefore, the detection of an unmet needs problem does not necessarily imply the adoption of the caregiving role, if other family members behave as substitutes.
With respect to the nature of caregiving tasks, it should be mentioned that although it is common to measure caregiving intensity using the number of caregiving hours, this figure may masks the heterogeneity of informal care. Some activities can be spread throughout the day (cleaning the house, shopping) or combined with other non-market activities (joint production). By contrast, other activities must be provided at specific moments of the day on a daily basis (dressing, bathing, getting in/out of the bed). Therefore, an individual can assume the role of caregiver and try to overcome formal care unmet needs without giving up employment if caregiving tasks are perfectly interchangeable throughout the day (or as long joint production reduces the opportunity costs).
In third place, we cannot discard that the decision to stop working may be influenced by the "exchange motivation". That is, parents transfer money to their child, and in return they receive certain services and time-related resources (Cox 1987; Cox and Rank 1992) or that parents could receive more attention from their children if they knew that their parents had assets to bequeath in exchange (Bernheim et al. 1985) .
This model therefore considers three sources of endogeneity. On the one hand, the propensity toward being an informal caregiver includes two potential sources of endogeneity, namely, the job withdrawal decision and the observation of an unmet needs situation. On the other hand, regarding the decision to stop working, we also consider the potential endogeneity of perceiving that someone in need of long-term care is experiencing an unmet needs problem. If we assume that the vector of error terms (ε 1 , ε 2 , ε 3 ) follows a normal trivariate distribution, but are uncorrelated, then the simultaneous model defined by (1) does not take into account the potential endogeneity of IC and SW. However, relaxing the assumption of null correlation among residuals, allow us to consider explicitly the potential endogeneity of the regressors. We consider that the covariance matrix has variances normalized to 1, and the off-diagonal elements (ρ jk = ρ k j ) are estimated with the model's other parameters. Within this framework, the covariance between two error terms measures how far the unobserved factors influence informal caregiving, job withdrawal, and the perception of unmet needs.
Identification is a central issue in the estimation of a triprobit system with multiple endogenous regressors. Wilde (2000) states that the non-linearity of the system provides a first source of identification, showing that exclusion restrictions on exogenous regressors are not strictly necessary. In spite of this, we prefer to avoid a weak identification of the model and impose a number of exclusion restrictions (Maddala 1983; Blundell and Smith 1994) .
For the UN equation, we use a complete set of individual characteristics (X 3 ): gender, age (and its square), being immigrant, having immigrant parents, marital status, size of municipality, occupation, model of care (Standard, Nordic, Family or Transition), kinship between caregiver and care receiver, distance between caregiver and care receiver, number of basic and instrumental DLA for which the caregiver helps the care receiver, caregiver's benefits, labor market variables (regional unemployment rate and the percentage of establishments offering part-time jobs to caregivers) and long-term care resources.
Specifically, the endowment and regional dispersion of long-term care resources are critical variables for the emergence of unmet needs in formal care. The kinship and distance between the caregiver and care receiver may condition the frequency of visits, and thus the detection of unmet needs problems; finally, the number of activities for which the dependent receives help may create a threshold below which the caregiver considers that the absence of formal care is not a serious problem.
Identifying the model requires that at least one variable of X 3 will be excluded in X 2 . Therefore, in X 2 we retain gender, age, being immigrant, having immigrant parents, marital status, size of municipality, occupation, model of care, caregiver's benefits and labor market variables. In this case, labor market variables and caregiver's benefits are highly relevant variables. On the one hand, the unemployment rate may condition an individual's prospects of returning to work if they choose to leave their current job, whereas the percentage of establishments offering part-time jobs may ease the reconciliation of work and caregiving. On the other hand, an individual may consider the existence of caregiver's benefits to be an alternative source of income to paid-work.
Following this sequential exclusion process, the matrix X 1 includes only gender, age, being immigrant, having immigrant parents, marital status, size of municipality, occupation, and model of care. We keep the variable "model of care" because this classification allows us to include a number of cultural and legal features of certain countries, such as the abolishment of children's legal obligation to care for their parents (in Sweden and Finland), or the existence of more coercive gender norms in Southern countries.
Therefore the set of variables "gender, age, being immigrant, having immigrant parents, marital status, size of municipality, occupation, and model of care" are used in the three equations, "caregiver's benefits and labor market variables" are used as instruments for SW and "kinship between caregiver and care receiver, distance between caregiver and care receiver, number of basic and instrumental DLA for which the caregiver helps the care receiver and long-term care resources" are used as instruments for UN. Endogeneity tests are used to evaluate the significance of the instruments used and the correlation coefficients of the residuals for each equation (see "Conclusion" section).
Although our identification strategy allows us to deal with the endogeneity of "stopped working" and "unmet needs", estimated effects would still be expected to record other random biases; for example, random shocks common to all the individuals subject to the same long-term regional care policy, which are known to generate correlated effects. In our sample, the number of regions by country varies between 28 for Belgium and four for Slovakia. To avoid this problem, we have built clusters by regions, obtaining adjusted standard errors that account for the potential dependence of residuals within regions (Wooldridge 2003) .
Finally, the likelihood function can be expressed as:
where IC, SW, UN are the observed variables referring to, respectively, being an informal caregiver, having stopped working and having detected unmet needs in formal care, defined as:
. The computation of individual contributions requires the integration of three error terms over the distribution of the vector, which involves the complex calculation of a triple integral. Simulated maximum likelihood methods have been developed to circumvent this problem. To do so, we use the Geweke-Hajivassiliou-Keane (GHK) simulator. The GHK simulator is accurate as long as the number of random draws is equal to or higher than the square root of the sample size (Cappellari and Jenkins 2003) . Given that the number of observations per country varies between 316 for Luxembourg and 954 for Germany, we set the number of replications to one hundred, which is well above this threshold. 
Results
Estimations from the trivariate probit model Table 4 shows the results from the model's estimation. The correlation coefficient between the error terms of the "caregiving" and "stopped working" equations (ρ 12 ) is positive and significantly different from zero at the 5 % level, indicating that the "stopped working" decision is endogenous in the "caregiving" equation, and that the coefficients estimated from a univariate probit model would be biased (Arendt and Holm 2006) . The positive sign of the correlation indicates that individuals with a higher propensity toward becoming caregivers than explained by their observable characteristics are more likely to stop working. Among these unobservable variables, we could include altruistic motivations, sense of duty, or having a good relationship with the care receiver. The two correlation coefficients involving errors from the "unmet needs" equation ( ρ 13 and ρ 23 ) are also significantly different from zero at the 5 % level. The "unmet needs" variable is therefore endogenous both in the "caregiving" and the "stopped working" equations. The negative sign of both correlations suggests that (i) individuals more predisposed to perceive UN than as explained by their observed characteristics are less likely to be informal caregivers, and (ii) they are also less prone to stop working to become caregivers. We understand that certain unobservable variables, such as the size of the informal network and the frequency of contacts with other relatives, might increase the perception of unmet needs in formal care. If the potential caregiver could delegate this responsibility to other caregivers (in the informal network), they would continue working and avoid the caregiving role.
Ignoring these correlations, as in the naive probit (see lower part of Table 4 ), implies that SW and UN capture the causal effect, as well as the spurious correlation between IC and SW (or between IC and UN) 3 . For SW, the positive spurious relationship outweighs the negative causal effect, producing a positive estimate in the simple probit model (0.131 vs. −0.689). For UN, the negative spurious relationship with informal caregiving implies that the single equation model vastly underestimates its causal effect (0.284 vs. 0.515).
The estimated coefficients for the UN variable reveal that being aware of a situation of unmet needs increases both the probability of being a caregiver and the probability of stopping working. By contrast, the coefficient of the SW variable in the caregiving equation is negative and significant (at 1 %). According to our model, the stopped working decision could be due to several reasons (i.e., lay-off, early retirement, firm bankruptcy, end of contract, being a caregiver…). A possible interpretation of this result is that being a caregiver can only be considered as a justification for leaving the current job if the aim is to resolve/alleviate a problem of unmet needs in formal care.
We have also estimated the trivariate probit model using the different categories of unmet needs (quality, access, and cost). Table 5 shows the correlation coefficients and the estimated coefficients for the variables "stopped working" and "unmet needs" in the caregiving equation, as well as for "unmet needs" in the "stopped working" equation. Their sign and significance match those in Table 4 . The highest estimated coefficient in the equation for being a caregiver corresponds to "unmet_needs_quality" (1.0549), and the lowest one to unmet needs due to excessive costs (0.5159). However, in the equation for the probability of stopping working, the highest estimated coefficient is observed for "unmet_needs_cost" (0.1136) and the lowest one is recorded for "unmet_needs_access" (0.0597).
Validation of the model
The validation of the model entails two questions: (1) whether the estimation of a pooled-data model is appropriate for our data, and (2) the choice of our exclusion restrictions.
Regarding the first question, we have tested the convenience of the pooling assumption by replacing each regressor with a set of seventeen dummy terms, one for each country (e.g., the coefficient for gender (male)) is replaced by a set of dummies (male*country i , i = i, . . . 17). Due to the limited number of observations, we could not replace all the coefficients with a set of dummy terms at the same time, so we have performed this exercise in series rather than in parallel.
We have performed a series of Wald tests on the equality between any pair of coefficients estimated for the same regressor. The results (not shown for reasons of space) indicate that the effects of explanatory variables (age, gender, immigrant, immigrant parents, marital status, community size, previous occupation, kinship between caregiver and care receiver, 3 The estimation of the three-equation model allows us to capture the causal effect of SW and UN on IC, and the causal effect of UN on SW. By contrast, the estimation of the independent probit equations ignores the correlation among the error terms and leads to inefficient results, where the causal and the spurious effect are combined. For example, consider the case of an unemployed woman looking after her elderly parent because she does not trust formal care, and that the unemployment situation started before the caregiving period. The estimation of the independent probit equations will capture a positive but spurious relationship between informal care and job withdrawal. What's more, the estimation of the independent probit equations for caregiving and unmet needs will be unable to capture the "pure" effect of the "absence" of unmet needs on the caregiving probability. distance between caregiver and care receiver, and number of instrumental/basic DLA for which the caregiver provides help) are not significantly different across countries, and so pooled regression is suitable for our data.
Concerning the second issue, we have checked the relevance of our excluded variables: (1) labor market characteristics and caregiver's benefits in the SW equation, and (2) long-term care characteristics, distance between caregiver and care receiver, kinship between caregiver and care receiver, and the number of basic and instrumental DLA for which the dependent individual receives help in the UN equation. Table 6 provides some robustness analysis. Several diagnosis tests have been conducted to assess the reliability and efficiency of the IV estimator. We present the results of Hansen's J statistic (Hansen 1982) , the Anderson-Rubin test (1949) , and the Stock-Wright LM test (2000) .
Additionally, we have performed all the tests for the trivariate probit model using the general definition of unmet needs and the other three specific subcategories. Our results pass the full battery of diagnostic tests. Hansen statistic (overidentification test of all instruments): Chi-sq(7) = 4.76 Chi-sq(17) = 10.87
The effect of labor market conditions and long-term care resources
To further complement the results, we have computed the effect of one standard deviation increase on the predicted probability of "stopped working" and the predicted probability of "unmet needs" for continuous variables (unemployment rate, percentage of establishments offering part-time jobs, and public long-term care services). The results are shown in Table 7 . Concerning labor market variables, one standard deviation increase in the unemployment rate decreases the probability of "stopped working" by 3 pp, which is because within a context of a higher unemployment rate, employees value their employment status more highly, given that the cost of being dismissed increases. This is what Shapiro and Stiglitz (1984) call the "worker discipline device". By contrast, the effect of a one standard deviation increase on the percentage of establishments offering part-time jobs is positive, albeit small in magnitude (in comparison with previous ones).
Regarding public long-term care characteristics, one standard deviation increase in the number of beds or professionals per 100,000 inhabitants reduces the incidence of unmet needs. In particular, the increase in the availability of psychiatric beds reduces all types of unmet needs by 12 pp and the increase in long-term care beds (physiotherapy) reduces the "unmet_needs_access" by nine pp (eight pp). In contrast, an increase in the regional standard deviation of any long-term care resource exacerbates the problem of unmet needs, with the highest increase corresponding to "Desv_nurses".
Relationship among "stopped working", "unmet needs" and "being caregiver" To analyze differences in caregiving engagement between individuals who have and have not stopped working, we follow the suggestion made by Wooldridge (2003) and compute the sample average of the difference in the predicted probabilities that are obtained for each individual:
Using the same procedure, we can compute differences in caregiving engagement and differences in the probability of having stopped working between respondents who have or have not reported formal care unmet needs (for total unmet needs and for the three subcategories of unmet needs):
Concerning the effect of SW, the upper part of Table 8 shows a "naive" effect of +8.72 pp using a simple probit model. Compared to the trivariate probit model (lower part of Table 8 ), the marginal effect reveals the opposite sign, and implies a decrease of −12.22 pp in the probability of being a caregiver. We interpret that this result corresponds to the situation of workers who weigh up the pros and cons of being a caregiver and who anticipate a conflict between caregiving and work. Within this context, they may feel more reluctant to undertake caregiving responsibilities, and try to avoid them. Regarding the effect of UN on the probability of being a caregiver, the "naive" probit model yields a 5.16 pp increase in this probability. In comparison, the trivariate probit model reveals that knowing someone with an unmet needs problem increases the probability of being a caregiver by 19.23 pp (with a maximum of 39.39 pp in the case of unmet needs due to difficult access).
Finally, the effect of UN on the probability of SW is only +2.96 pp according to the probit model. However, the trivariate probit model shows that the marginal effect is +5.77 pp (maximum of +6.09 pp for unmet needs due to insufficient quality). Table 9 shows the relationship between each pair of variables IC, SW and UNs. Each column refers to the marginal effects obtained after estimating the triprobit model using the three types of UN.
Relationship between informal care and having stopped working
All marginal effects are negative, indicating that the sample mean of the predicted Pr (I C i = 1|SW i = 1) is lower than the sample mean of the predicted Pr (I C i = 1|SW i = 0). In other words, caregiving engagement is not tightly linked to those who have stopped working.
The closer to zero the estimated marginal effect is, the more importance caregiving behavior has in the SW decision (i.e., being female (−9.73 pp), having a managerial position (−9.16 pp), or living in a Transition country 4 (−8.63 pp)). On the other hand, having a dependent spouse or dependent child has a bigger impact (−11.77 and −11.84 pp), as compared to having a dependent parent (−14.57 pp). The probit model for "caregiving" includes the following as explanatory variables: stopped working, unmet needs, male, age, age squared, immigrant, parents_immigrant, marital status, community size, previous occupation and model of care. The probit model for "stopped working" includes the following as explanatory variables: unmet needs, male, age, age squared, immigrant, parents_immigrant, marital status, community size, previous occupation, model of care, caregiver's benefits and labor market characteristics. We have estimated four probits for "caregiving" and four probits for "stopped working", using the different denominations of the unmet needs variable (total, quality, access and cost)
Receiving economic benefits or having the option to apply for paid leave provides an incentive for caregiving behavior (−10.57 and −10.94 pp) , as compared to the payment of contributions during care leave or unpaid leave (−12.71 pp for both of them). The combination of "contributions without economic benefit" records the highest decrease (−17.51 pp), whereas the combination "paid leave and no unpaid leave" generates the most favorable impact on the same probability (−9.33 pp).
On the other hand, when the respondent knows a person who needs help with an increasing number of basic or instrumental DLA, or when the respondent lives near the person in need of long-term care, the computed marginal effect is lower in absolute terms. These results indicate that although there are other motivations for leaving the job market, the decision to provide informal care is more prominent when the respondent co-resides with a person in need of care, or when the respondent knows a severely disabled person.
Relationship between informal care and formal care unmet needs
The probability of being a caregiver due to unmet needs is 14.16 % higher for women as compared to men, and 19.83 % higher for immigrants as compared to the native population. Each column corresponds to the marginal effect after estimating a triprobit model using the four different types of unmet needs defined previously
The type of unmet needs exerts a significant effect on the decision to become an informal caregiver.
The probability of someone looking after one of their parents increases by +16.72 pp in a situation of "unmet_needs_cost", +26.53 pp if the parent suffers "unmet_needs_access", and increases by +40.38 pp in there is a problem of "unmet_needs_quality".
Considering this ranking among the three categories of unmet needs, we note that people aged between 55 and 64, widowed, self-employed, those who reside close to the dependent individual or live in a Standard country record the highest increases in the probability of being a caregiver.
Regarding the amount of care required, when the dependent person with UN requires help for five basic DLA or four instrumental DLA, the probability of IC increases by +22.99 and +22.83 pp, respectively.
Relationship between having stopped working and formal care unmet needs
Regardless of the kinship between caregiver and care receiver, observing UN due to insufficient quality has a negligible impact on the probability of SW (0.94 pp for parents, 0.88 for spouses, and 1.66 for children). This probability increases substantially for "unmet_needs_access" (i.e., from 0.94 pp to +6.78 for looking after parents) and peaks for "unmet_needs_cost" (+10.21 pp for looking after a spouse) Individuals aged between 55 and 64 are the most prone to SW in the presence of UN (+9.42 pp for excessive cost situations), and immigrants record a higher probability of SW only in the case of "unmet_needs_cost" (+8.83 pp).
Women are more prone to SW as compared to men, regardless of the type of unmet needs. To some extent, this result may be connected to the existence of "gendered social norms", according to which women's personal choices are restricted when institutional care solutions are not convenient (Spiess and Schneider 2002) .
Although the probability of IC increased with the number of disabilities in terms of basic DLA, the probability of SW conditioned to UN peaks for three basic DLA (+8.10 pp as compared to +5.06 pp for five basic DLA). In fact, for "unmet_needs_quality" we observe a small (but significant) decrease in the probability of SW for 4-5 basic DLA.
Living in countries where informal caregivers receive an economic benefit increases the probability of SW by 7.10 pp in the case of "unmet_needs_cost", whereas this increase amounts to 4.84 pp in the case of the payment of Social Security contributions during care leaves. Moreover, the combination "no contributions but economic benefit for caregiver" results in the highest increase in the probability of SW in the presence of "unmet_needs_access" (+9.06 pp) and "unmet_needs_cost" (+10.01 pp).
Conclusions
Although the European Union has not passed any legislation with respect to informal caregivers, there are many policy domains where Members States could develop measures that would indirectly benefit caregivers. In fact, Member States should acknowledge that the improvement of caregivers' circumstances would make their own countries better off for two reasons. First, caregivers are the front-line in the provision of care to dependent people, and the basis of the sustainability of long-term care systems. Second, caregivers are a major segment of the current and potential labor supply in European economies.
Due to data limitations, we have not explored whether caregivers face discrimination in their workplace in terms of fringe benefits or promotions (Carmichael and Charles 2003; Heitmueller 2007) , or whether there is a relationship between caregiving and employment spells (Heitmueller and Michaud 2006) .
In comparison with other studies that have analyzed caregiving behavior in a group of European countries (Spiess and Schneider 2002; Viitanen 2005; Crespo 2006; Bolin et al. 2008a) , the main advantage of this paper is that it uses comparable data for a higher number of European countries (18), and applies the same econometric specification to all of them.
The main caveat of this dataset is that we are unaware of the number of caregiving hours and the caregiving period. However, based on the previous literature, we have considered other variables to proxy the intensity of caregiving, such as the provision of personal care (Johnson and Lo Sasso 2004) , and co-residence with the care receiver (Crespo 2006; Heitmueller and Michaud 2006) .
The three-equation model indicates that unmet needs in formal care increases the probability of being engaged in caregiving. On the other hand, unmet needs increases the probability of job withdrawal, but having stopped working decreases the probability of being a caregiver. Therefore, our sample does not support the existence of a significant and positive connection between giving up job and the impossibility for reconciling caregiving and employment.
We understand that if the worker anticipates a role conflict between caregiving and their current job, they may try to postpone or avoid caregiving responsibility. Picking up the thread of the three effects mentioned in "Literature review" section, it is not so clear that the sum of "dispositional effect" plus the "unmet needs effect" will tip the balance in favor of caregiving. This paper shows that the so-called "threat effect", which combines prejudice and the difficulties faced by caregivers in their jobs, plays an important role.
The results of the variable unmet needs in formal care have revealed that the type of unmet need is not irrelevant to an individual's response. The provision of poor quality formal care strikes a chord with potential caregiving behavior, indicating that workers are more prone to give up their current job in response to excessive cost situations. This result could provide a boost to the use of "dependent care vouchers". According to this instrument, employees are given vouchers instead of cash, which can be used to buy formal care instead of part of employee's income. The main advantages are the exemption from income taxes for employees and from national insurance contributions for the employers. The financial and labor implications of care vouchers constitute an interesting issue for future research.
We are not suggesting that labor policies targeting informal caregivers should take a back seat, but rather they should be reviewed. We have observed that the probability of being a caregiver decreases less when an individual receives an economic benefit or when they have the right to apply for paid leave (and there is no unpaid leave). By contrast, the probability of leaving the current job in the case of unmet needs due to excessive costs or difficult access increases significantly when there is a possibility of receiving an economic benefit (but no payment of social security contributions). These results provide evidence in favor of shortsighted behavior, given that individuals are more concerned about their present income and less worried about pension entitlements. In this sense, people should be aware that caregiving responsibilities may involve a change in employment status, but that the potential caregiver should always consider a return to their working life. Lamura et al. (2008) . Luxembourg is not represented by any model of long-term care, and so it will be used as the omitted category in the estimations
